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6.2.3
Maximum Power Reduction (MPR)

6.2.3.1
Test purpose

The number of RB identified in Table 6.2.2.3-1 is based on meeting the requirements for adjacent channel leakage ratio and the maximum power reduction (MPR) due to Cubic Metric (CM).
Simple scaling can be used to derive the requirement for other bandwidth based on the previously agreed value for 5MHz channel bandwidth.
6.2.3.2
Test applicability

6.2.3.3
Minimum conformance requirements

For UE Power Class 3, the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2.2.3-1 due to higher order modulation and transmit bandwidth configuration (resource blocks) is specified in Table 6.2.3.3-1.
Table 6.2.3.3-1:  Maximum Power Reduction (MPR) for Power Class 3

	Modulation
	Channel bandwidth / Transmission bandwidth configuration [RB]
	MPR (dB)

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	

	QPSK
	TBD
	TBD
	> 8 
	> 12
	> 16
	> 18
	≤ 1

	16 QAM
	TBD
	TBD
	≤ 8
	≤ 12
	≤ 16
	≤ 18
	≤ 1

	16 QAM
	TBD
	TBD
	> 8
	> 12
	> 16
	> 18
	≤ 2


6.2.3.4
Test description

6.2.3.5
Test requirements

6.2.4
UE Maximum Output Power with additional requirements 

6.2.5
Configured UE transmitted Output Power
Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined: 
FDD  aspects  missing or not yet determined:
· The Message contents are undefined

· Reference Measurement Channel is undefined
· Details on how to signal to the UE the max allowed TX power are not yet specified in the core spec and in test procedure

· Test case is not complete for FDD

TDD  aspects missing or not yet determined:
· Test case is not complete for TDD
· Test description section needs to be verified or modified (if necessary) for TDD applicability 
6.2.5.1
Test purpose

To verify the UE’s does not exceed the minimum between the PEMAX maximum allowed UL TX Power signaled by the E-UTRAN and the PUMAX maximum UE power for the UE power class.
6.2.5.2
Test applicability

This test applies to all types of E-UTRA UE release 8 and forward.

6.2.5.3
Minimum conformance requirements

PCMAX is the configured UE transmitted power defined as follows;  

PCMAX 
= MIN {PEMAX, PUMAX}

Where

-
PEMAX is the maximum allowed power configured by higher layers and defined in [TS36.331] 

-
PUMAX is the maximum UE power for the UE power class specified in section 6.2.2 modified by section 6.2.3 and section 6.2.4 

The UE shall not exceed PCMAX with the tolerances defined in table  6.2.5.3-1

Table 6.2.5.3-1: PCMAX  tolerance 
	PCMAX    (dBm)
	Tolerance (dB)

	
	(Normal)
	(Extreme)

	23
	[± 2.0]
	[± 2.0]

	22
	[± 2.5]
	[± TBD]

	21
	[± 3.0]
	[± TBD]

	20
	[± TBD]
	[± TBD]

	14 ≤PCMAX < 20
	[± TBD]
	[± TBD]

	9 ≤ PCMAX   < 14
	[± TBD]
	[± TBD]

	-40 ≤ PCMAX < 9
	[± TBD]
	[± TBD]


The normative reference for this requirement is TS 36.101 [2] clause 6.2.5.

6.2.5.4
Test description

6.2.5.4.1
Initial conditions

Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as specified in TS 36.508 [7] subclause 4.1.

Frequencies to be tested: mid range as specified in TS 36.508 subclause 4.3.1
Channel bandwidths to be tested: lowest, 5 MHz, and highest channel bandwidth, as specified in TS 36.508 subclause 4.3.1.
1. Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Annex A, in Figure A1.
2. The parameter settings for the cell are set up according to TS 36.508 [7] subclause 4.4.3.
3. Downlink signals are initially set up according to Annex C.3.0.

4. The UL and DL Reference Measurement channels are set according to [FFS]

5. Propagation conditions are set according to Annex B.0.
6. Ensure the UE is in State 4 according to TS 36.508 [7] clause FFS and receiving payload data from the SS. Message contents are defined in clause 6.2.5.4.3.  

6.2.5.4.2
Test procedure
1. Send continuous UP TPC commands to force the UE at its maximum power.

2. Measure the mean power of the UE in the associated measurement bandwidth specified in Table 6.2.5.5-1 for the specific channel bandwidth under test for one sub-frame (1ms).

6.2.5.4.3
Message contents
Message contents are according to TS 36.508 [7] subclause 4.6 with the following exceptions: [Editor’s note: need to signal to the UE the value [X dBm] to be used as max signalled allowed TX power]
6.2.5.5
Test requirement

The maximum output power measured shall not exceed the values specified in Table 6.2.5.5-1. 
Table 6.2.5.5-1:  PCMAX configured UE output power
	
	Channel bandwidth / maximum output power 

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	PCMAX configured UE output power
	[X dBm ± TT]


6.3
Output Power Dynamics

6.3.1
Power Control

Power control is used to limit the interference level and compensate the channel fading. The UE power is defined as the mean power in a subframe or ON power duration, whichever is available. 
The UE transmission can be in two contiguity modes, i.e. contiguous transmission and non-contiguous transmission. The former has a transmission gap of 0 and the later has a transmission gap larger than 0. The transmission gap is the time interval between the end of the last UE transmission subframe and the beginning of the next UE transmission subframe or the UpPTS (for TDD).
6.3.1.1
Power Control Absolute power tolerance
Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:
FDD  aspects  missing or not yet determined:
· The Message contents are undefined
· Reference Measurement Channel is undefined 
· P0 Nominal PUSCH power levels are not confirmed for the two test points

· Need to figure out the expected UE power level based on downlink cell configuration

· Test case is not complete for FDD

TDD  aspects missing or not yet determined:
· Test case is not complete for TDD

· Test description section needs to be verified or modified (if necessary) for TDD applicability

6.3.1.1.1
Test purpose

To verify the ability of the UE transmitter to set its initial output power to a specific value at the start of a contiguous transmission or non-contiguous transmission with a long transmission gap, i.e. transmission gap is larger than [x] ms. 
6.3.1.1.2
Minimum conformance requirement

The minimum requirement on absolute power tolerance is given in Table 6.3.1.1.2-1.

Table 6.3.1.1.2-1: Absolute power tolerance

	Conditions
	Tolerance

	Normal conditions
	± 10.5 dB

	Extreme conditions
	± 13.5 dB


The normative reference for this requirement is TS 36.101 [2] clause 6.3.1.1.1.

6.3.1.1.3
Test applicability

This test applies to all types of E-UTRA UE release 8 and forward.

6.3.1.1.4
Test description
6.3.1.1.4.1
Initial conditions

Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH, as specified in TS 36.508[7] subclause 4.1.

Frequencies to be tested: mid range; as specified in TS 36.508 subclause 4.3.1.

Channel bandwidths to be tested: lowest, 5 MHz, and highest channel bandwidth, as specified in TS 36.508 subclause 4.3.1.
1. Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A1.
2. The parameter settings for the cell are set up according to TS 36.508 [7] subclause [FFS]. 

3. Ensure the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and not receiving payload data from the SS. Message contents are defined in clause 6.3.1.1.4.3.  

6.3.1.1.4.2
Test procedure
1. Start sending payload data from the SS to the UE.

2. Measure the initial output power of the first subframe of UE PUSCH first transmission.

3. Repeat for applicable test frequencies, channel bandwidths, operating band combinations, environmental conditions, and the for the two test points as indicated in section 6.3.1.1.4.3.

6.3.1.1.4.3
Message contents
Message contents are according to TS 36.508 [7] subclause 4.6 with the following exceptions:
Table 6.3.1.1.4.3-1: UplinkPowerControlCommon: Test point 1

	Derivation Path: TS 36.508 [7] clause  4.4.3.3, Table 4.4.3.3-1 SystemInformationBlockType2

	Information Element
	Value/remark
	Comment
	Condition

	uplinkPowerControl SEQUENCE 
	
	Test point 1 to verify a UE relative low initial power transmission
	

	 p0-NominalPUSCH SEQUENCE {
	
	
	

	  persistantScheduling
	[-100] dBm
	
	

	  nonPersistantScheduling
	[-100] dBm
	
	


Table 6.3.1.1.4.3-1: UplinkPowerControlCommon: Test point 2

	Derivation Path: TS 36.508 [7] clause  4.4.3.3, Table 4.4.3.3-1 SystemInformationBlockType2

	Information Element
	Value/remark
	Comment
	Condition

	uplinkPowerControl SEQUENCE 
	
	Test point 2 to verify a UE relative high initial power transmission
	

	 p0-NominalPUSCH SEQUENCE {
	
	
	

	  persistantScheduling
	[0] dBm
	
	

	  nonPersistantScheduling
	[0] dBm
	
	


6.3.1.1.5
Test requirement

The requirement for the power measured in step (2) of the test procedure is not to exceed the values specified in Table 6.3.1.1.5-1. 
Table 6.3.1.1.5-1: Absolute power tolerance

	Conditions
	Tolerance

	Normal conditions
	± [11.5] dB

	Extreme conditions
	± [14.5] dB


6.3.1.2
Power Control Relative power tolerance
Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:
FDD  aspects  missing or not yet determined:
· The Message contents are undefined
· Reference Measurement Channel to be used is undefined 
· Test procedure including the desired UE power pattern to test is undefined. 
· Meas uncertainty and Test tolerance are undefined
· Test case is not complete for FDD

TDD  aspects missing or not yet determined:
· Test case is not complete for TDD

· Test description section needs to be verified or modified (if necessary) for TDD applicability

6.3.1.2.1
Test purpose

To verify the ability of the UE transmitter to set its output power to a specific value for the 2nd and subsequent sub-frame after the start of a contiguous transmission or non-contiguous transmission with a transmission gap ≤20ms.

6.3.1.2.2
Minimum conformance requirement

The UE shall meet the requirements specified in Table 6.3.1.2.2-1 and. Table 6.3.1.2.2-2
To account for RF Power amplifier mode changes a number of exception are allowed. The number of exceptions allowed where the power tolerance limit is a maximum of [±6.0dB] in Table 6.3.1.3.2-1 and Table 6.3.1.3.2-2 is TBD
Table 6.3.1.2.2-1 Relative Power Tolerance for Transmission (normal conditions)

	power step size (Up or down)
	PUSCH/ PUCCH
	SRS
	PRACH

	ΔP [dB]
	(dB]
	[dB]
	[dB]

	0
	≤ ΔP ≤
	4
	[± MAX {2.0, P/2+2}]
	
	[± MAX {0.5, P/2}]

	4
	< ΔP ≤
	10
	[± 4.0]
	
	[± 3.0]1

	10
	< ΔP ≤
	15
	[± 5.0]
	
	n/a

	15
	< ΔP ≤
	20
	[± 6.0]
	
	n/a

	20
	< ΔP
	
	[± 6.0]
	
	n/a

	Note 

1.  For PRACH maximum power step is 6 dB


Table 6.3.1.2.2-2 Relative Power Tolerance for Transmission (extreme conditions)
	power step size (Up or down)
	PUSCH/ PUCCH
	SRS
	PRACH

	ΔP [dB]
	[dB]
	[dB]
	[dB]

	0
	≤ ΔP ≤
	4
	[± MAX {4.0, P/2+4}]
	
	[± MAX {4.0 P/2+4}]

	4
	< ΔP ≤
	10
	]± 6.0]
	
	]± 5.0]

	10
	< ΔP ≤
	15
	]± 7.0]
	
	n/a

	15
	< ΔP ≤
	20
	]± 8.0]
	
	n/a

	20
	< ΔP
	
	]± 8.0]
	
	n/a

	Note 

1. For PRACH maximum power step is 6 dB


For a sub-frame excluding a SRS symbol, the power change is defined as the relative power difference between the mean power of the original (reference) sub-frame and the mean power of the target subframe, not including the transient duration. . The mean power of successive sub-frames shall be calculated according to Figure 6.3.1.2.2-1

The observation period for a power step tolerance for a sub-frame which includes SRS symbol is FFS and requirements for handling PUCCH and SRS symbols power steps in the same sub-frame to be progressed. 
Figure 6.3.1.2.2-1:  Power step template (TBD)
6.3.1.2.3
Test applicability

This test applies to all types of E-UTRA UE release 8 and forward.

6.3.1.2.4
Test description
6.3.1.2.4.1
Initial conditions

Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH, as specified in TS 36.508[7] subclause 4.1.

Frequencies to be tested: mid range; as specified in TS 36.508 subclause 4.3.1.

Channel bandwidths to be tested: lowest, 5 MHz, and highest channel bandwidth, as specified in TS 36.508 subclause 4.3.1.
1. Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A1.
2. The parameter settings for the cell are set up according to TS 36.508 [7] subclause 4.4.3.
3. Downlink signals are initially set up according to Annex C.3.0.

4. The UL and DL Reference Measurement channels are set according to [FFS]

5. Propagation conditions are set according to Annex B.0.
6. Ensure the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and receiving payload data from the SS. Message contents are defined in clause 6.3.1.2.4.3.  

6.3.1.2.4.2
Test procedure
6.3.1.2.4.3
Message contents
Message contents are according to TS 36.508 [7] subclause 4.6.
6.3.1.2.5
Test requirement

Each UE power step measured in the test procedure 6.3.1.2.4.2 should satisfy the test requirements specified in Table 6.3.1.2.5-1 and. Table 6.3.1.2.5-2.
The number of exceptions allowed where the power tolerance limit is a maximum of [±6.0dB] is TBD
Table 6.3.1.2.5-1 Relative Power Tolerance for Transmission (normal conditions)

	power step size (Up or down)
	PUSCH/ PUCCH
	SRS
	PRACH

	ΔP [dB]
	(dB]
	[dB]
	[dB]

	0
	≤ ΔP ≤
	4
	[± MAX {2.0, P/2+2}]
	
	[± MAX {0.5, P/2}]

	4
	< ΔP ≤
	10
	[± 4.0]
	
	[± 3.0]1

	10
	< ΔP ≤
	15
	[± 5.0]
	
	n/a

	15
	< ΔP ≤
	20
	[± 6.0]
	
	n/a

	20
	< ΔP
	
	[± 6.0]
	
	n/a

	Note 

2.  For PRACH maximum power step is 6 dB


Table 6.3.1.2.1-2 Relative Power Tolerance for Transmission (extreme conditions)
	power step size (Up or down)
	PUSCH/ PUCCH
	SRS
	PRACH

	ΔP [dB]
	[dB]
	[dB]
	[dB]

	0
	≤ ΔP ≤
	4
	[± MAX {4.0, P/2+4}]
	
	[± MAX {4.0 P/2+4}]

	4
	< ΔP ≤
	10
	]± 6.0]
	
	]± 5.0]

	10
	< ΔP ≤
	15
	]± 7.0]
	
	n/a

	15
	< ΔP ≤
	20
	]± 8.0]
	
	n/a

	20
	< ΔP
	
	]± 8.0]
	
	n/a

	Note 

2. For PRACH maximum power step is 6 dB


6.3.2
Minimum Output Power

Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined: 
FDD  aspects  missing or not yet determined:
· The fixed power allocation for the RB(s) is undefined

· The Message contents are undefined

· Reference Measurement Channel is undefined
· Test case is not complete for FDD

TDD  aspects missing or not yet determined:
· Test case is not complete for TDD
· The  test case description has been verified to apply for both FDD and TDD 

6.3.2.1
Test purpose

To verify the UE’s ability to transmit with a broadband output power below the value specified in the test requirement when the power is set to a minimum value. 
6.3.2.2
Test applicability

This test applies to all types of E-UTRA UE release 8 and forward.

6.3.2.3
Minimum conformance requirements

The minimum output power is defined as the mean power in one sub-frame (1ms). The minimum output power shall not exceed the values specified in Table 6.3.2.3-1. 
Table 6.3.2.3-1:  Minimum output power
	
	Channel bandwidth / minimum output power   / measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	Minimum output power
	-40 dBm

	Measurement bandwidth
	1.08 MHz
	2.7 MHz
	4.5 MHz
	9.0 MHz
	13.5 MHz
	18 MHz


The normative reference for this requirement is TS 36.101 [2] clause 6.3.2.1.

Minimum output power test verifies the UE’s ability to transmit with a broadband output power below the specified limit when the power is set to a minimum value. The broadband output power is defined as the power in the channel bandwidth, for all transmit bandwidth configurations (resource blocks).
An excess minimum output power potentially increases the Rise Over Thermal (RoT) and therefore reduces the cell coverage area for other UEs.
6.3.2.4
Test description

6.3.2.4.1
Initial conditions

Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as specified in TS 36.508 [7] subclause 4.1.

Frequencies to be tested: low range, mid range, high range; as specified in TS 36.508 subclause 4.3.1
Channel bandwidths to be tested: lowest, 5 MHz, and highest channel bandwidth, as specified in TS 36.508 subclause 4.3.1.
1. Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Annex A, in Figure A1.

2. Ensure the UE is in State 4 according to TS 36.508 [7] clause FFS and receiving payload data from the SS. Message contents are defined in clause 6.3.2.4.3.  

6.3.2.4.2
Test procedure
1. Send TPC commands to the UE to ensure that the UE transmits at its minimum power.

2. Measure the mean power of the UE in the associated measurement bandwidth specified in Table 6.3.2.5-1 for the specific channel bandwidth under test.

6.3.2.4.3
Message contents
Message contents are according to TS 36.508 [7] subclause 4.6.
6.3.2.5
Test requirement

The minimum output power measured shall not exceed the values specified in Table 6.3.2.5-1. 
Table 6.3.2.5-1:  Minimum output power
	
	Channel bandwidth / minimum output power   / measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	Minimum output power
	-39 dBm

	Measurement bandwidth
	1.08 MHz
	2.7 MHz
	4.5 MHz
	9.0 MHz
	13.5 MHz
	18 MHz


6.3.3
Transmission ON/OFF Power

6.3.3.1
Transmit OFF power
Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:
FDD  aspects  missing or not yet determined:
· The Message contents are undefined
· Reference Measurement Channel is undefined 
· Test case is not complete for FDD

TDD  aspects missing or not yet determined:
· Test case is not complete for TDD
· The test case description has been verified to apply for both FDD and TDD 

6.3.3.1.1
Test purpose

To verify that the UE transmit OFF power is lower than the value specified in the test requirement.
6.3.3.1.2
Minimum conformance requirement

The transmit OFF power is defined as the mean power in a duration of at least one sub-frame (1ms) excluding any transient periods. The requirement for the transmit OFF power shall not exceed the values specified in Table 6.3.3.1.2-1. 
Table 6.3.3.1.2-1:  Transmit OFF power
	
	Channel bandwidth / minimum output power   / measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	Transmit OFF  power
	-50 dBm

	Measurement bandwidth
	1.08 MHz
	2.7 MHz
	4.5 MHz
	9.0 MHz
	13.5 MHz
	18 MHz


The normative reference for this requirement is TS 36.101 [2] clause 6.3.3.1.

Transmit OFF power is defined as the mean power when the transmitter is OFF. The transmitter is considered to be OFF when the UE is not allowed to transmit or during periods when the UE is not transmitting a sub-frame. During measurements gaps, the UE is not considered to be OFF.

An excess transmit OFF power power potentially increases the Rise Over Thermal (RoT) and therefore reduces the cell coverage area for other UEs 
6.3.3.1.3
Test applicability

This test applies to all types of E-UTRA UE release 8 and forward.

6.3.3.1.4
Test description
6.3.3.1.4.1
Initial conditions

Test Environment: Normal as specified in TS 36.508[7] subclause 4.1.

Frequencies to be tested: mid range as specified in TS 36.508 subclause 4.3.1.

Channel bandwidths to be tested: 5 MHz, and highest channel bandwidth, as specified in TS 36.508 subclause 4.3.1.
1. Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A1.

2. Ensure the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and not receiving payload data from the SS. Message contents as defined in clause 6.3.3.1.4.3.

6.3.3.1.4.2
Test procedure
1. Measure the UE transmission OFF power. The UE transmitter is OFF as the SS is not transmitting data to the UE therefore no data is looped back on the PUSCH.

6.3.3.1.4.3
Message contents
Message contents are according to TS 36.508 [7] subclause 4.6.
6.3.3.1.5
Test requirement

The requirement for the transmit OFF power shall not exceed the values specified in Table 6.3.3.1.5-1. 
Table 6.3.3.1.5-1:  Transmit OFF power
	
	Channel bandwidth / mimimum output power   / measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	Transmit OFF  power
	-48.5 dBm

	Measurement bandwidth
	1.08 MHz
	2.7 MHz
	4.5 MHz
	9.0 MHz
	13.5 MHz
	18 MHz


6.4
Control and monitoring functions
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